SUMMARY The clinical course was followed for 10 years in 521 patients whose coronary arteriograms did not show any severe obstruction. Coronary disease had been suspected in all patients before arteriography. Two of 357 patients thought to have normal arteriograms died from coronary disease and two of 101 patients died who had less than 30% estimated narrowing of at least one coronary artery. Ten deaths ascribed to coronary disease occurred in 63 patients who had 30-50% narrowing of at least one major coronary artery. The difference in death rates between the normal or mildly diseased groups and the group that had moderate narrowing was significant (p < 0.01). Coronary events (death from coronary disease, subsequent myocardial infarction, or arteriographic evidence of progression of coronary obstruction) occurred in 2.1% of those who had normal arteriograms, 13.8% of the group with mild lesions, and 33% of those with moderate degree of coronary arterial narrowing.
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A 5-YEAR MINIMUM follow-up study of 500 patients whose coronary arteriograms failed to show severe obstruction was reported.1 A high survival rate was found, especially in those who had normal coronary arteries. Because the follow-up was possibly too short for definitive conclusions, the minimum followup was extended to 10 years. If severe coronary lesions were frequently missed arteriographically during the 1964-1965 period or if mild coronary narrowing constituted the early stage of an inevitably progressive disease, a relatively low survival rate might be expected compared with that of an age-comparable group drawn from the general population.
Methods
The same cases we previously reported were followed for 10 years or until lost. The original report included 521 patients, of whom 500 were followed up. ' With additional effort we secured information relative to all patients. Chest pain was the indication for catheterization in 480 patients and coronary artery disease was suspected in all patients by at least one physician. Coronary arteriography was performed from January 1964 to July 1965. One woman who had arteriographically normal arteries was lost to followup 8 years after coronary arteriography. She is considered a dropout after 8 years in actuarial curves. All others (520) were followed for 10 years or until death. No diameter of a major vessel. Lesions resulting in less than 30% narrowing of a major artery were considered minor and those causing an estimated 30-50% decrease in diameter were called moderate. Patients who had clinically recognized forms of heart disease other than coronary disease were excluded. Hypertension and the history of arrhythmia were not considered grounds for exclusion. All clinical diagnoses were coded before the original follow-up was initiated and the follow-up we report was completed without knowledge of the clinical or arteriographic findings. The methods of tracing patients reported previously were used. If cardiac complications or death were reported, we attempted to secure definitive details. In some cases the patient's symptomatic status was not known because the physician or the family of the patient was not fully informed and the patient could not be contacted. In all cases we tried to determine whether the patient had angina, defined as pain in the upper half of the body precipitated by walking and relieved within 15 malities. All had been suspected of having coronary disease by at least one physician. The ECGs were abnormal or probably abnormal in 123 (24%). figure 3 . Events occurred within 10 years in 2.1% of those who had normal arteriograms, 13.8% of those who had minor obstruction and 33% of the group with moderate obstruction. Differences were statistically significant for the normal and mild groups, the normal and moderate, and the mild and moderate groups (all p < 0.01). Nine coronary events are known to have occurred after the 10-year follow-up. Although the figures for death and clinically diagnosed myocardial infarction are reliable, undoubtedly progression of disease was more common than indicated, because only a small fraction of patients had more than one catheterization.
Of the 471 surviving patients whose symptomatic status was definitely determined, 189 (40.1%) had a significant difference in prevalence of angina (p < 0.01), but there was no significant difference in survival in the moderate group when the presence or absence of angina was compared. One additional patient thought to have angina had a myocardial infarction at 76 months. Seven patients had bypass operations within 10 years because of severe coronary obstruction. Two had normal arteriograms originally, and were operated on at 112 and 116 months. One patient had a minor lesion and operation at 115 months. Initial arteriography showed moderate lesions in four patients, and bypass operations for progressive disease were done at 73 and 84 months and at 114 months in two patients. Five additional patients had bypass operations after 10 years: original arteriography showed normal arteries in two patients, minor lesions in two, and a moderate lesion in one. patients with chest pain suggestive of coronary artery 1 months), one patient was found dead at 79 disease all with normal coronary arteriograms. Six hs, and one died suddenly at 88 months. The died during a mean follow-up of 3 years; two deaths patient had generalized impairment of left venwere noncardiac and four were of unknown cause. ar contractility, thought probably to be indepenLongevity was the same as in the population at large. )fa moderate lesion in the right coronary artery Humphries et al. 4 had no cardiac deaths in 102 nild disease of the anterior descending and cirpatients with normal coronary arteries who were ex vessels. All four cardiac deaths occurred in followed 5-12 years and no deaths in eight who had )lder than 45 years. Three had moderate lesions only mild irregularities. Bemiller et al.5 followed up, least one artery and some narrowing of three for an average of 4.1 years, 37 patients thought to arteries, and the fourth patient had normal corhave angina pectoris and normal coronary arteroarteriograms and was found dead at 79 months. iograms. Twenty-nine were believed to have angina ormal and moderately obstructed groups showed pectoris and 17 had atypical angina. One patient died suddenly and the coronary arteries were normal pathologically; the cause of death was not stated. No 100 myocardial infarctions occurred. In the original report of the present study group, 500 patients were followed up a minimum of 5 years.' The follow-up has been ex-80 \ tended to 10 years for all the original 521 patients, except for one lost to follow-up after 8 years. In addition we secured objective data on all patients who indicated that they had experienced myocardial infarction or 60 their physicians indicated so. * No coronary deaths were encountered in the last 2 years of the study in this subset, but the number of patients is relatively small. The change in slope in the survival curve is somewhat similar to that reported for severe disease of a single coronary artery, except the change occurred at 4 years in the latter group. 8 Progression of coronary lesions is the likely explanation.
Survival curves suggest that seriously obstructive lesions were rarely missed in this group of patients. The low incidence of myocardial infarction supports this conclusion. Only three infarctions occurred within 5 years and an additional 11 in the second 5-year period. Two infarctions within 10 years occurred in patients thought to have normal arteriograms. Exclusion of possible nontransmural infarction does not affect the comparative results in subsets.
The disparity between the subset of patients who had no or minimal coronary lesions and those who had moderate obstruction is striking in the coronary event curves. Probable coronary death, nonfatal transmural myocardial infarction, and progression of disease proved by coronary arteriography were considered events. Of course, some patients had progression without repeat coronary arteriography, but such patients should fall into each subset. Thirty-three percent of those who had moderate lesions had events within 10 years, 13.8% of those who had mild lesions, and 2.1% of the normal subset had a coronary event.
Forty percent of surviving patients had chest pain at last follow-up. Bemiller et al.5 reported improvement in pain at 4 years in 80% of 36 surviving patients who had normal coronary arteries. It is evident that uniform improvement in symptomatic status is not encountered after demonstration of a normal or mildly abnormal arteriogram, but many patients did not express anxiety about the pains they were experiencing. The prognosis in the subset of patients thought to have angina pectoris at the time of catheterization was excellent.
The finding of a normal coronary arteriogram should be of considerable value to the patient and physician in view of the excellent prognosis. The outlook is slightly poorer for those who have mild lesions, and it is definitely worse in the presence of moderate narrowing of one or more arteries.
